Functional characterization and virulence study of ADE8 and GUA1 genes involved in the de novo purine biosynthesis in Candida albicans.
Candida albicans is the principal human fungal pathogen that leads to life-threatening mycoses worldwide. To study its pathobiology, we characterized genes for two enzymes involved in the de novo purine biosynthesis pathway: ADE8 (encoding phosphoribosylglycinamide formyl-transferase) and GUA1 (GMP synthase). Heterozygous and homozygous disruption strains were constructed for both genes. We found that ADE8 and GUA1 are conditionally essential; i.e. can be bypassed in the presence of exogenous adenine and guanine, respectively, and that ADE8 plays an additional role in the C1-folate pool. Furthermore, the heterozygotes of ADE8/ade8 and GUA1/gua1 were hypersensitive to methotrexate (an inhibitor of de novo synthesis of tetrahydrofolate) and 6-azauracil (a known inhibitor of the IMP dehydrogenase involved in GMP biosynthesis), respectively. In a murine model of systemic candidiasis, the virulence of both heterozygous strains was marginally attenuated, while the ade8/ade8 and gua1/gua1 strains were completely avirulent. Our results and those of others indicate that many conditional essential genes involved in different biosynthesis pathways are required for systemic candidiasis, likely due to the host nutritional constraints imposed on the pathogen.